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ABSTRACT
Little information is available on the degree to which 
coyotes (Canis latrans) use urban habitats. In the past, 
interactions between coyotes and humans have precipitated 
several instances of coyote aggression towards humans. In 
this study, I determined what percentage of locations of 
radio-collared coyotes are in the vicinity of Banff, Alberta 
and if there is disproportional use compared to what habitat 
is available. Eleven radio-collared coyotes produced 2708 
locations between July 1991 and September 1992 . The 95% 
harmonic contour of 8 resident individuals ranged from 16.2- 
39.8 km^ (x=23.5, SD=8.7). Coyotes travelled equally during
all times of day and night contrary to most studies. The mean 
total distance travelled per day was 12.0 km (SD=2.5, n=22). 
Results demonstrate a clear difference in use of natural 
habitats between summer and winter. Wet spruce forests were 
preferred during winter whereas open spruce forest and aspen 
forest were preferred in summer. Urban habitats were used in 
direct proportion to availability during all time periods 
except during the day in summer when coyotes avoided intense 
human activity. It is clear that coyotes were not attracted 
to urban areas. Campgrounds were not an attraction during 
either season and some what under utilized during day light 
hours in the summer. For the most part, coyotes in the 
vicinity of Banff use habitats available to them irrespective 
of human activity. Evidence does not suggest the coyote 
population in the vicinity of Banff is predisposed to 
aggression due to familiarity with humans. The relationship 
between the data and coyote aggression towards humans is 
discussed.
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I . INTRODUCTION
The coyote is one of the most adaptable and versatile 
carnivores. Much of this success is due to the coyote's 
ability to exploit a wider range of food resources than other 
canids such as wolves (Canis lupus). The coyote's ability to 
both hunt for and scavenge food has led to complex 
interactions with many other species, including man (Andelt 
1977, Andelt and Mahan 1980, MacCracken 1982, Bekoff and Wells 
1980, 1982; Shargo 1988). In the past, interactions between
coyotes and humans have precipitated several instances of 
coyote aggression towards humans (Cornell 1979, Howell 1982, 
Carbyn 1989) . Of the 14 attacks reported by Carbyn (1989) , 4 
were serious (requiring emergency medical attention) in nature 
and involved young children. One attack reported by Howell 
(1982) resulted in the death of a young child.
The coyote is a very common predator in Banff National Park, 
yet little is known of its ecology. Specifically, very little 
information is available on the degree to which coyotes use 
urban habitats. I gathered baseline data on coyote ecology in 
the Banff townsite area, filling a fundamental knowledge gap 
and assisting park managers in formulating a predator 
management plan.
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My major objectives were to : 1) determine what percentage of 
time coyotes spend in the vicinity of the Banff townsite; 2) 
determine if there is disproportional use of areas of high 
human presence compared to overall coyote home ranges. These 
2 objectives are addressed respectively in the following 2 
chapters.
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II. HOME RANGE, MOVEMENT PATTERNS AND SOCIAL ORGANIZATION OF 
COYOTES IN THE VICINITY OF BANFF, ALBERTA.
INTRODUCTION
General investigations of home range and daily movements are 
useful in learning more about the natural history of a 
species, but are of limited value by themselves {Sanderson 
1966) . When coupled with ecological and behavioral
information, the size, shape and use of home ranges can become 
meaningful biological parameters (Bowen 1982).
Coyote spatial use patterns are related to social 
organization (Camenzind 1978, Bekoff and Wells 1980, Bowen 
1982) . A major influence on social organization may be winter 
food supply (Bowen 1978, 1981; Camenzind 197 8 , Bekoff and
Wells 1981) or densities and dispersal (Messier and Barrette 
1982, Andelt 1985). In addition to specific factors that 
affect social organization and use of space, seasonal 
variations in resources, group composition and behaviour can 
also alter space use (Andelt and Gipson 1979, Andelt 1982, 
Bowen 1982, Springer 1982, Bekoff and Wells 1986) . A 
consistent land tenure system is established, at least in 
unexploited populations, by some form of social organization 
(Camenzind 1978, B. Crabtree, Yellowstone National Park pers. 
commun.). Understanding social organization (spatial
relationships, group composition and social interaction
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patterns) is therefore important in examining home ranges and 
the broader issue of habitat use within those home ranges.
I gathered data on home range, movement patterns and social 
organization in the vicinity of Banff, Alberta to assess the 
use and availability analysis described in Chapter III. The 
information is presented here as a precursor to that chapter 
and to allow comparisons with other ecological studies on 
coyotes.
STUDY AREA
Banff National Park (BNP) is located approximately 110 km 
west of Calgary, Alberta and is situated in the Continental 
Ranges of the Central Rocky Mountains. The park is 
approximately 6,640 km^. The study area lies within the park 
and centers around the townsite of Banff. This can be 
described as the Bow River valley within a 7 km radius of town 
(Fig. 2-1) .
Banff townsite lies in a flat river valley at 1,390 m 
elevation, surrounded by rugged mountains. The climate is 
continental with long cold winters and short, cool summers 
that are interspersed by occasional. hot periods (Janz and 
Storr 1977) . Average annual precipitation is 471 mm with 
annual snowfall being 252 cm. January is the coldest month 
with a mean daily temperature of -11° C and July the warmest
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with a mean daily temperature of 15° C (Janz and Storr 1977) . 
Warm winter winds from Pacific air masses raise winter 
temperatures. Consequently, the valley floor is
intermittently snow free.
Topography, soil and local climate strongly influence 
vegetative communities. BNP has adopted an ecological land 
classification description (Holland and Coen 1982) . 
Vegetation can be broadly classified into the montane 
ecoregion (1,300 - 1,600 m ) . Lodgepole pine (Pinus contorta), 
Douglas-fir (Pseudotsuga menziesii) , white spruce (Picea 
alauca) and aspen (Populus tremuloides ) forests, dry 
grasslands and wet spruce/shrub dominate the montane region.
Two major transcontinental transportation routes, the Trans 
Canada Highway (TCH) and the Canadian Pacific Railway, bisect 
the study area. The TCH is a 4 -lane divided highway, with an 
average daily traffic volume approaching 11,000 vehicles 
(Woods 1990). Ungulates are protected by a 2.4 m woven-wire 
fence on both sides of the highway stretching the entire 
length of the study area. Animal movement across the highway 
is facilitated by underpasses (Woods 1990). Coyotes use the 
underpasses but also cross the highway through one-way gates 
or small holes in the fence.
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Banff is a highly commercialized town of 7,000 residents and 
approximately 4 million visitors annually. Outlying
developments surrounding the town include hotels, campgrounds, 
picnic areas, a golf course, downhill ski facility and an 
extensive network of equestrian, hiking and ski trails.
METHODS
Coyotes were captured between 3 and 27 July 1991 using 
Victor #3 Soft Catch leg-hold traps (Woodstream Corp., Lititz, 
Pa., Skinner and Todd 1990) with attached tranquilizer tabs 
{Baiser 1965). Shear pin inserts were used on some traps to 
minimize capture of non-target species. Up to 35 sets, using 
coyote urine or other commercial scents (Carmans Canine Call, 
Steppenwolf) as attractants, were checked each morning.
Trapped coyotes were handled without the use of drugs. A 
sliding noose attached to a 2 m pole was placed around the 
animal's neck for initial restraint. Animals became 
submissive once restrained and blindfolded. Each individual 
was examined for injuries, weighed and sex was determined. 
Age was estimated by tooth eruption, tooth replacement and 
tooth wear (Gier 1968) . Photographs of canine and incisor 
teeth assisted in comparison with Gier (1968) . Each animal 
was equipped with a conventional radio collar (Lotek 
Engineering, Aurora, Ont. or Holohill Systems, Woodlawn, 
Ont.). Once radio-collared, coyotes were released on site.
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Radio locations of study animals were obtained using a 
portable receiver (Lotek Engineering or Wildlife Materials 
Inc., 150-151 MHz), roof mounted omni-directional antenna and 
3 -element hand-held yagi antenna. Workers used either the 
loudest signal method or nulls (Springer 1979) to determine 
bearings from 2 established positions (Nams and Boutin 1991) . 
Bearings were plotted on 1:50,000 scale topographic maps with 
coyote locations recorded to the nearest 100 m using the 
Universal Transverse Mercator (U.T.M.) grid coordinate system.
Field data were recorded on standardized Banff National Park 
biotelemetry data forms and entered into Reflex 2.0 (Borland 
International Inc.) data base for storage and preliminary 
analysis.
Tests for bearing error and accuracy of the telemetry system 
(Lee et al. 1985, Garrott et al. 1986) were conducted on an 
ongoing basis. A radio collar suspended 3 0 cm above the 
ground by a portable wooden tripod was placed in known 
locations within the study area. Without prior knowledge of 
its location, workers located the test collar from previously 
established known positions which were comparable to distances 
locating coyotes. Bearings from each position, UTM grid 
coordinates and ecological land classification unit (ecosite) 
were recorded from 1:50,000 scale topographic maps. The radio 
collar was moved to a new location approximitely every 2 weeks.
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Once recorded, each worker's results were evaluated against 
the correct bearings, UTM grid coordinates and map ecosite. 
This comparison provided bearing error, location error and a 
percentage of correct ecosite designations for each worker.
Timing of radio locations alternated weekly between 4 hour 
blocks and opportunistic tracking. The system of 4 hour 
blocks consisted of locating each collared coyote between 
00:00-04:00 hrs 1 day, 04:00-08:00 hrs the next day, 08: CO- 
12:00 hrs the third day and so on until the 6 day cycle was 
complete. Opportunistic tracking consisted of locating each 
collared coyote once a day at the convenience of the 
researcher. This sampling strategy was used to address time 
to independence, serial correlation and randomization as 
described by Swihart and Slade {1985a and 1985b) . Radio 
locations were supplemented by occasional direct observations 
or reports from the public.
In addition to systematic radio tracking, infrequent 24 hour 
monitoring of individual animals was conducted at hourly 
intervals to obtain daily movement patterns. Distances 
travelled were calculated by Program Home Range (University of 
Idaho) of cumulative straight line measures between 
consecutive hourly locations. For analysis, movement data 
were divided according to biological seasons. Denning and pup 
rearing seasons were combined to form what I term summer
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{April 15 - September 30). Dispersal and breeding seasons
were combined to form what I term winter (October 1 - April 
14) . All locations were further divided temporally into 
'dawn': 1 hour each side of sunrise, 'day': between dawn and 
dusk, 'dusk': 1 hour each side of sunset and 'night': between 
dusk and dawn. Sunrise/sunset tables for the Banff area 
supplied by the Atmospheric Environment Service were used to 
calculate the dawn and dusk periods.
Movement rates were calculated for each period by dividing 
the total distance travelled between locations by the total 
time elapsed for that period. A repeated-measures ANOVA with 
2 within-subject factors (season and time of day) and 1 
between-subject factor (sex) were used to test for significant 
differences in mean movement rates. Data were log- 
transformed to assure normal distribution; all statistical 
assumptions were met and all possible interactions were 
analyzed.
Radio locations determined a home range for each collared 
coyote using the harmonic mean method from Program Home Range. 
Boulanger and White (1990) found that the harmonic mean 
estimator was the least biased among 5 home range estimators 
tested. The authors also acknowledged the ability of the 
harmonic mean method to fit irregularly shaped home ranges.
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Home ranges were described in terms of core use area (s ) 
where observed distribution exceeded uniform distribution. 
Harmonic contours of 75% and 95% were used. Individual points 
identified as outliers were removed from the analysis.
Areal extent of each animal’s home range was calculated by 
overlaying Program Home Range data onto a 1:50,000 digital 
elevation model (D.E.M.) using the Spans G.I.S. system (Intera 
Tydac Technologies Inc) . Harmonic contours produced by 
Program Home Range do not take into account unusable habitat 
in steep mountainous terrain. To reduce this overestimation, 
an elevation cut was made 60 m above the highest recorded 
telemetry observation, eliminating all land above 1,550 m 
elevation on the D.E.M. The resultant home range size for 
each animal therefore included a more accurate representation 
of landscape constraints.
To achieve some understanding of the social organization of 
coyotes in the vicinity of Banff, individuals were classified 
following Bowen (1981) . He classified coyotes into 4 groups : 
transients, solitary residents, resident pairs and packs. I 
classified coyotes through direct observations and 
interpretation of radio locations. In addition, denning areas 
are also an important parameter in social organization. Den 
sites were located late in the summer through ground 
investigation of intensively used areas. Each area was mapped
12
and cleared of scat during early fall.
RESULTS AND DISCUSSION
TRAPPING
Trapping produced 12 captures in 647 trap nights ( x= 54 trap 
nights/capture). Eleven coyotes were radio-collared with 1 
additional recapture of a previously collared individual. 
Seven of the captured individuals were females. Weights 
(Table 2-1) for females ranged 11.3-13.1 kg (x= 11.8, SD=O.B) 
and for males 12.2-14.5 kg (x=13.6, SD=0.6 ). Capture sites 
were distributed within a 4.5 km radius of town (Fig. 2-2).
Only 1 substantial trap injury was recorded consisting of a 
5 cm open laceration to the distal portion of the trapped paw. 
This was in part due to a malfunction of the trap and 
subsequent misalignment of the trap jaws when closed. That 
animal (#07) was observed several times during the following 
months, showing no visible signs of the injury.
Captured coyotes were attracted to sets with a variety of 
natural and commercial lures. Of the 12 captures, 6 were 
caught using coyote urine (37.1% of the trap nights), 3 with 
a combination of coyote urine and Carmans Canine Call (31.2% 
of the trap nights) and 3 with Steppenwolf (18.1% of the trap 
nights). There were several captures of non-target animals 
including 1 dog (Irish Setter) released unharmed, 1 martin
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Fig.2-2. Capture sites of radio-coliared coyotes in Banff ̂ Alberta study area, 1991-92.
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(Martes americana) released unharmed, 1 raven (Corvus 
cryptoleucus) released unharmed and 5 red squirrels 
(Tamiasciurus hudsonicus), which were all dead.
HOME RANGE AND MOVEMENT PATTERNS
Radio telemetry between 7 July 1991 and 1 September 1992 
produced 2708 locations of radio-collared coyotes (Table 2-1) .
Table 2-1. Radiotelemetry data of 
Banff, Alberta, 1991-92.
11 coyotes captured in
COYOTE
ID SEX
ESTIMATED
AGE (yr)
CAPTURE
WT. (kg)
DAYS
MONITORED
N O . RADIO 
LOCATIONS
01 F 1 11. 3 115 68
02 F 5 12 . 7 320 89
03 F 5 13 .1 404 348
04 F 2 1 1 . 8 420 237
05 M 3-4 14.5 399 336
06 F 4 + 10 . 9 418 350
07 F 4 11. 3 343 191
08 M 4 12 . 2 407 371
09 M 4-5 15 .0 412 320
10 M 2 12 . 7 182 111
11 F 6 + 11 . 8 411 287
Home range size varied considerably (Table 2-2, Appendix 1) . 
The home range of #04 was by far the largest (268.3 km^ at the 
95% contour) because of her transient nature. Of the 8 
resident individuals, the 95% harmonic contour ranged from
15
16.2-3 9.8 km^ {x=2 3.5, SD=8.7). The 75% contour ranged from
8.1-17.6 km^ (x=12.5, SD=3.7). For resident males the 95% 
contour ranged from 16.6-32.6 km^ (x = 22.5, SD = 7.6, n=4) , and
the 75% contour ranged from 9.5-17.6 km' (x=13.1, SD=3.7).
For resident females, the 95% contour ranged from 16.2-39.8 
km^ (x=24.4, SD=10.8 , n=4), and the 75% contour ranged from
8.1-17.5 km^ (x=11.8, SD=4.2).
On a cursory level, home ranges reported from this study 
were consistant with those found by Bowen (1982) in Jasper 
National Park. Variation in ecological conditions,
individuals and estimation techniques preclude any meaningful 
comparison of home range sizes with other studies.
Accuracy tests of telemetry data calculated the mean bearing 
error as 5.2* (SD=5.9, n=80) and mean location error as 149 m 
(SD=126 n=40). Eighty five percent of the radio locations 
from accuracy tests were within the correct ecological land 
classification unit. My results are consistant with Huggard 
(1991) who reported a mean error distance of 156.4 m in simple 
terrain and 234.0 m in complex terrain.
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Table 2-2. Home range sizes and social organization of radio- 
collared coyotes in Banff, Alberta, 1991-92.
COYOTE
#
HOME RANGE SIZE (km^)
7 5% HARMONIC 95% HARMONIC 
MEAN MEAN
SOCIAL
CATEGORY
01 14 . 9 26 . 7 unknown
02 8 . 1 16 . 2 resident w/ # 08
03 12 . 7 23 . 9 resident w/ # 05
04 115 . 7 268.3 transient
05 17 . 6 24 .2 resident w/ # 0 3
06 9 . 1 17 . 5 resident w/ # 09
07 61 . 7 110 . 7 solitary resident
08 14 . 5 32 . 6 resident w/ # 02
09 9 . 5 16 . 6 resident w/ # 06
10 10 . 6 16 . 8 resident
11 17 . 5 39 . 8 resident
Twenty four hour tracking sessions were conducted 24 times 
on 10 of the 11 radio-collared animals (Table 2-3) . Data were 
pooled except for #07 due to her solitary and nomadic nature. 
The mean movement rates of radio-collared coyotes for the 
different time periods were : day, 464 m/hr (SD=159, n=2 2 );
dawn/dusk, 582 m/hr (SD=263, n=22); and night, 621 m/hr
(SD=272, n=22). Statistical analysis indicated no significant 
difference due to any of the main factors (time of day :
2̂.2.0.05=1 • 88 , P>0.2S; season : Fj 2.0.05=1 • 41, P>0 . 25 ; sex:
Fi 10 05=0. 80, P>0 . 75 ) . The mean total distance travelled per
day was 12.0 km (SD=2.5, n=22).
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Results of daily movement rates differed from most others 
reported. Coyotes were more active during night than during 
day in studies by Andelt and Gipson (1979), Shargo (1988), 
Atkinson and Shackleton (1991) and Holzman et al. (1992). 
However, Laundre and Keller (1984) found no significant 
difference between day and night movements except during the 
pup-rearing season. Lack of significant differences in this 
study between time of day, season and sex may have been due 
simply to the small sample size or there may have been in 
fact, behavioral differences due to the unexploited nature of 
the population. One possible explanation is that habituation 
by coyotes in the vicinity of Banff may have facilitated more 
daytime movements.
Table 2-3. Daily movement rates for radio-collared coyotes in 
Banff, Alberta, 1991-92.
COYOTE
ID N
MEAN MOVEMENT RATE (m/hr)
DAY DAWN/DUSK NIGHT
01 1 325 461 340
02 1 365 591 316
03 4 480 ± 118 633 ± 208 739 ± 306
04 1 625 670 230
05 4 458 ± 114 514 ± 240 635 ± 400
06 3 482 ± 230 631 ± 689 597 ± 57
07 2 1015 ± 79 821 ± 216 532 ± 365
08 4 374 ± 116 500 ± 24 788 ± 222
09 3 554 ± 352 771 ± 456 600 ± 7
11 1 530 296 514
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SOCIAL O R G ANIZATION
Coyotes distributed themselves throughout the study area in
4 distinct groups, which I have labelled according to the 
geographic area they occupy. Each social group had at least 
1 radio-collared animal and in most cases these were breeding 
adults. Two hundred and ninety two visual observations of 
radio-collared animals assisted in determining social 
organization. Observations of packs were limited to winter, 
whereas sightings of singles and pairs were evenly distributed 
over the 14 month study. Pack size was based on the number of 
individuals observed at a given time and should be considered 
a minimum count.
The Vermilion pack consisted of #11 and 2 other adults. 
Although #11 was not lactating when captured, she was 
regularly located in the vicinity of a den and 4 pups the 
first year. She was observed breeding with the pack male on
5 February 1992 and produced 5 pups later that spring. Human 
disturbance caused abandonment of the 19 92 natal den, but the 
pack stayed within the vicinity, moving to a different hole. 
It is unknown whether all the pups were moved successfully.
The core of the Golf Course pack consisted of the radio­
collared pair, #03 and #05. A minimum of 3 pups were produced 
by #03 both years. In addition to the pair, #10 and initially 
#04 were associated with the Golf Course pack. Number 10 was
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regularly located with #03 and #05 until he was killed on the 
TCH in January 1992. Number 04 ' s fidelity to the pack was 
initially very strong but weakened over the winter. Her 
sallies eventually took her up to 2 5 km from the Golf Course 
area, making her more a transient than a pack member.
A total of 6 individuals were observed travelling together 
during the winter.
The Johnson Lake pack consisted of the radio-collared pair, 
#02 and #08, as well as pups each year. Four pups were 
produced by #02 in 1991 and an unknown number in 19 92 . I was 
unable to follow #02 after March of 1992 due to radio collar 
failure, but continued to see her periodically with #08 
through the end of the study.
Number 0 6 and #0 9 were the resident pair occupying the Forty 
Mile area. I believe they were the core of a pack but 
mortality eliminated others. One young adult was killed by 
wolves near the den site in December 1991 and there were 
numerous highway mortalities. Number 06 was lactating when 
captured but pups were never seen in 1991. She produced a 
minimum of 2 pups in 1992 after changing den sites due to 
human disturbance. Number 09 was killed on the TCH in 
November 1992.
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Number 07 did not associate with any of the above mentioned 
collared coyotes although she displayed great fidelity to 2 
areas ; 1 immediately on the outskirts of Banff and the other 
immediately on the outskirts of Canmore. These 2 areas are 
approximately 18 km apart. I classified her as a solitary 
resident although she was seen once with another coyote during 
the breeding season. She was killed on the TCH in June 1992.
The social organization of #01 was unclear. Before her 
radio collar failed in October 1991, most locations were near 
the eastern edge of the study area. It is my feeling she was 
part of a group occupying an area east of the Golf Course and 
Johnson Lake packs.
Interpretation of radio locations and subsequent 
investigation of high-use areas during late summer resulted in 
locating active denning areas for all the resident pairs 
(Table 2-4). Suitable denning areas are limited within the 
study area and coyotes demonstrated great fidelity to these 
locations.
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Table 2-4. Active denning areas of radio-collared coyotes in 
Banff, Alberta, 1991-92.
COYOTE
#
DEN SITE* 
LOCATION TIME OF USE COMMENTS
0 2  &  0 8 P G  0 5 0  7 3 0 1 9 9 1 7 holes
0 2  Sc 0 8 P G  0 3 6  7 2 9 1 9 9 2
0 6  Sc 0 9 N G  9 9 6  7 1 4 1 9 9 1 5 holes
0 6  & 0 9 N G  9 9 1  7 1 4 early 1 9 9 2 human disturbance
0 6  Sc 0 9 P G  0 1 4  7 2 7 1 9 9 2 3 holes
0 3  Sc 0 5 P G  0 2 9  6 9 6 1 9 9 1 1 hole
0 3  Sc 0 5 P G  0 2 5  7 0 8 1 9 9 2
1 1 N G  9 6 3  7 0 2 1 9 9 1 3 holes
1 1 N G  9 6 3  7 0 2 early 1 9 9 2 human disturbance
1 1 N G  9 6 7  7 0 1 1 9 9 2 3 holes
* UTM grid coordinates 
MORTALITY
Highway collisions were by far the most significant cause of 
mortality for the population as a whole within the study area. 
Of the 24 known mortalities between July 1991 and March 1993, 
all but 3 were highway kills. The majority of these 
mortalities were pups (n=13), with 4 of the highway kills 
being radio-collared animals. This high percentage of radio­
collared adults being killed by vehicle collisions constituted 
a serious mortality source.
Analysis using Micromort (Heisey and Fuller 1985) indicated 
a 3 5% highway mortality rate in the 2 0 month period for 
adults, based on the radio-collared sample. Conversion to a
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Standard time base of 1 calender year predicted a highway 
mortality rate of 2 5 %  for adult coyotes ( 9 5 %  confidence levels 
= 4 % - 4 7 % ) .
Definition of home ranges, daily movement patterns and 
understanding of social organization are intricate components 
in determining resource selectivity. Discrete home ranges 
have been delineated for resident adult coyotes in the 
vicinity of Banff. This does not mean however, that a 
consistent land tenure system has been established and 
persists. High adult mortality precludes any stable social 
organization and the population may be in a constant state of 
flux. Analysis of resource selection in the following chapter 
is incumbent on the premise the coyote population in the 
vicinity of Banff is constantly changing.
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III. USE AND AVAILABILITY OF URBAN HABITATS BY COYOTES IN THE
VICINITY OF BANFF, ALBERTA
INTRODUCTION
Wildlife studies incorporating use and availability of 
particular resources are commonly termed selectivity studies 
(Thomas and Taylor 1990) . This form of investigation is 
designed to measure and compare the use and availability of 
resources identified by the researcher. Three aspects of 
selectivity studies include availability, use and preference.
Radio-tracking individual members of a population can 
provide examples of habitat use. Locations taken for each 
animal are classified into the various habitats in which they 
occurred. Thus, estimates are developed for the percentage of 
time each animal spends in a particular habitat (White and 
Garrott 1990).
Disproportional use of habitats is thought of in terms of 
preference and avoidance. The question of preference is 
really whether individual members of a population select some 
habitat types more than others and thus, spend more time in 
those habitats than would be expected based on the 
availability of each habitat type (White and Garrott 1990).
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I determined what percentage of locations of radio-collared 
coyotes were in the vicinity of Banff (use) and if there was 
disproportional use (preference) compared to what habitat was 
available. In the context of this study, availability was 
defined as the home range of an individual animal. Both 
Johnson (1980) and White and Garrott (1990) point out that the 
home range of an animal already represents some prior 
selection because of territoriality or food resources. Major 
influencing factors in social organization may be winter food 
supply (Bowen 1978, 1981; Camenzind 1978, Bekoff and Wells
1981) or densities and dispersal (Messier and Barrette 1982, 
Andelt 1985) . In addition to factors that affect social 
organization and use of space, seasonal variations in 
resources, group composition and behaviour can affect space 
use as well (Andelt and Gipson 1979, Andelt 1982, Bowen 1982, 
Springer 1982, Bekoff and Wells 1986).
The central question I address is one of use and preference, 
given an animal has selected the vicinity of Banff. My design 
allows conclusions about selection within home ranges and 
could lead to inferences of use and availability at the 
population level (Thomas and Taylor 199 0).
STUDY AREA
A detailed description of the geography and vegetational 
characteristics within the study area can be found in Chapter 
II. The urban area of Banff (Fig. 2-1) consists of a highly
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commercialized town attracting approximately 4 million 
visitors annually. Population during the summer ranges from 
50,000-55,000 consisting of up to 40,000 day visitors, 10,000 
hotel guests and 7,000 residents (D. Hornsby, Town of Banff, 
pers . commun.) . Winter population is half that during summer.
Residential subdivisions radiate out from the town's core. 
Small islands of native vegetation are dispersed throughout. 
Outlying developments surrounding the town include hotels, 
campgrounds, picnic areas, a golf course, downhill ski 
facility and an extensive network of equestrian, hiking and 
ski trails.
METHODS
Radio locations discussed in the previous chapter provided 
both home range and point data for each radio-collared coyote. 
Accuracy of these data was determined by testing for both
bearing and location error as described earlier. Social
organization of coyotes in the vicinity of Banff was described 
in the previous chapter.
Radio locations were pooled among individuals according to 
sex and social organization to increase sample size for
analysis. For radio-tracking studies in which few
observations are taken on many animals, pooling of the data is 
appropriate (White and Garrott 19 90). Individuals were
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grouped as resident males (coyote #05, 08, 09, 10), resident 
females (coyote # 0 2 , 03, 06, 1 1) and packs (coyote # 05, 06, 
08, 11) . Packs' groupings were determined by selecting the
individual with the most radio locations from each of the 4 
distinct groups in the study area.
For analysis, radio locations were divided according to 
biological seasons. Denning and pup rearing seasons were 
combined to form what I termed summer (April 15 - September 
30) . Dispersal and breeding seasons were combined to form 
what I termed winter (October 1 - April 14). All locations 
were further divided temporally into 'dawn' : 1 hour each side 
of sunrise; 'day': between dawn and dusk; 'dusk': 1 hour each 
side of sunset; and 'night' : between dusk and dawn.
Sunrise/sunset tables for the Banff area supplied by the 
Atmospheric Environment Service were used to calculate the 
dawn and dusk periods.
A habitat availability map was produced based on the 
Ecological Land Classification (ELC) of Banff National Park 
(Holland and Coen 1982) . The ELC is a hierarchical land 
classification system incorporating landform, soils and 
vegetation information. The 3 levels from most general to 
most specific are ecoregion, ecosection and ecosite. 
Modifications to the ELC system were achieved by combining 
ecosites of similar vegetation (Dr. Peter Achuff pers.
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commun.). Thirty five different ecosites within the study 
area were aggregated into 12 habitats based on physical and 
vegetational characteristics (Appendix 2).
All maps constructed on G.I.S. were digitized at a scale of 
1:50,000 to minimize the false sense of accuracy that 
geographic information systems are capable of (Thapa and 
Bossier 1992). To further reduce spatial data inaccuracies, 
pixel size was set at 100 m, which is consistent with UTM grid 
accuracy (100 m) and telemetry error (148 m ) .
Using the 95% harmonic contour, less the high elevation 
areas cut with the G.I.S. system, of each collared coyotes as 
well as the pooled males, pooled females and packs were 
overlaid onto the habitat map to determine the area of each 
habitat available within the home range. The question of 
third-order selection (Johnson 1980) was of prime concern in 
this study design. Comparisons of the observed location data 
and availability map provided use and expected values for each 
habitat.
Assessing the relationship between human activity and coyote 
use was part of this study design as well. Maps were created 
at 1:50,000 on the G.I.S. system delineating both summer 
(April 15 - September 30) and winter (October 1 - April 14) 
human activity levels in the vicinity of Banff (Appendix 3).
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Human activity was categorized into 7 exponential levels of 
magnitude (Appendix 3). This type of serial classification 
system based on direct mathematical relationships allows 
direct comparison of different samples or data sets (Burrough 
1986) . Vector, point and polygon data were identified and 
categorized, based on park visitation records and personal 
observation (C. White and H. Purvis, Canadian Parks Service, 
pers. commun.) . Buffers of 100m were placed around all 
vectors, points and polygons to accommodate for the influence 
of the urban/wildland interface.
In the same manner in which habitat selection was 
delineated, coyote home ranges were overlaid onto human 
activity maps for both summer and winter to determine 
preference for human activity areas. Comparison of the 
observed telemetry data and availability map provided use and 
expected values for each human activity level.
A G-statistic tested the goodness of fit of use values to 
expected values for both habitat and human activity. The 
first null hypothesis is one that use occurs in proportion to 
availability. The G-test was selected because of the ability 
to partition between and among variables (Sokal and Rohlf 
1981) . Nonsummed and nonpartitioned G-values were adjusted 
using Williams' continuity correction. G-values for multiple 
comparisons were determined using Sidak's multiplicative
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inequality (Sokal and Rohlf 1981). The assumption that all 
expected values be above 1 was met and in most cases no more 
than 20% were less than 5 (Zar 1984, Krebs 1989) . Results of 
all statistical tests were considered significant at ot < 0.05.
The statistical test by Neu et al. (1974) and Byers and 
Steinhorst (1984) provided a method for further evaluation of 
resource selectivity (Alldredge and Ratti 1986, 1992; White
and Garrot 1990), given the test rejects the first null 
hypothesis. In the second null hypothesis, use occurs in 
proportion to availability, considering each habitat 
separately. Bonferroni confidence intervals lead to
conclusions about whether a habitat was used more, in
proportion to, or less than its availability. The test by Neu
et a l . was chosen over others because the hypothesis tested 
corresponds most closely to the biological question of
interest (Alldredge and Ratti 1992). Habitats of very limited 
areal extent (<2%) and no observed use were not considered 
significant when drawing conclusions.
RESULTS
HABITAT MODEL
Pooled radio locations for males, females and packs were 
divided first by time period (dawn, day, dusk and night) and 
then season (winter and summer) to test for differences . A G- 
test of heterogeneity (Ĝ ) indicated no significant difference
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in habitat use between dawn and dusk for any of the pooled 
winter and summer groups (Table 3-1) . Therefore, dawn and dusk 
periods were combined. Further comparison of dawn/dusk with 
day and night revealed no significant difference in habitat 
use during any time period during winter (Table 3-2) . 
However, there was differential use of habitats at various 
times of day in summer by females (0^=45.13, df = 22, P<0.05)
and packs (0^=43.52, df=22, P<0.05). No significant
difference was noted for males (Table 3-2) .
Table 3-1. G-test statistic comparing habitat use of dawn and 
dusk for radio-collared coyotes in Banff, Alberta, 1991-92.
WINTER 
MALE FEMALE PACKS
SUMMER 
MALE FEMALE PACKS
POOLED 101* 71 .2* 74 .3* 37 .0* 67 . 1* 47 .7*
HETER* 14 . 2 16 . 1 14 . 0 8 . 25 18 . 2 16 . 4
TOTAL 117* 89 .3* 88 .3* 45 .3* 87.2* 64 .2*
Heterogeneity * Significance
Table 3-2. G-test statistic comparing habitat use of 
dawn/dusk with day and night for radio-collared coyotes in 
Banff, Alberta, 1991-92.
WINTER 
MALE FEMALE PACKS
SUMMER 
MALE FEMALE PACKS
POOLED 273* 216* 255* 306* 478* 408*
HETER“ 34 . 6 24.3 22 .7 35 . 9 45 . 1* 43 .5*
TOTAL 308* 240* 278* 342* 523* 452*
* Heterogeneity * Significance
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Further evaluation of habitat use during different times of 
day in the summer was necessary. There was no significant 
difference comparing dawn/dusk with night for each of the 3 
groups (Table 3-3). Therefore dawn/dusk and night locations 
in summer were combined. Comparison of day locations with all 
other times (Table 3-4) indicated a significant difference for 
males (Gh=27.57, df = 11, P<0.05), females (0^=25.84, df = 1 1 ,
P<0.05) and packs (0^=30.42; df=11, P<0.05).
Table 3-3. G-test statistic comparing habitat use of 
dawn/dusk with night in summer for radio-collared coyotes in 
Banff, Alberta, 1991-92.
MALE FEMALE PACKS
POOLED 78 . 8* 104* 83 .2*
HETER* 8 .43 19.3 13 .1
TOTAL 88 .0* 124* 96 .3*
Heterogeneity * Significance
Table 3-4. G-test statistic comparing habitat use of day with 
all other time periods in summer for radio-collared coyotes 
in Banff, Alberta, 1991-92.
MALE FEMALE PACKS
POOLED 306* 478* 408*
HETER" 27 .6* 25 . 8* 30 .4*
TOTAL 334* 504* 439*
“ Heterogeneity * Significance
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Rejection of the null hypothesis for habitat use during the 
day in summer warranted further evaluation of resource 
selectivity. Nonsummed and nonpartitioned G-tests conducted 
for each group considering each habitat separately indicated 
significance for both day (Table 3-5) and all other times 
(Table 3-6) . Bonferroni confidence intervals led to 
conclusions about whether a habitat was used more, in 
proportion to, or less than its availability for summer use 
during day (Table 3-5) and all other times (Table 3-6).
G-pooled (Gp) tests of significance between individual 
habitats within each time period were significant for all time 
periods both winter and summer in all 3 groups (Tables 3-1 
thru 3-4) . Therefore, there was disproportional use of 
individual habitats within each and every time period. To 
test if there was overall differential habitat use between 
winter and summer, all time periods were combined for each 
season. Sample size was large enough to perform G-tests 
without violating assumptions for each animal.
Significant differences (Gy) were found between winter and 
summer for each group and all individuals except #02, 07 and 
08 (Table 3-7) . Within habitat differences (Gp) were again 
significant for all groups and individuals (Table 3-7) .
Table 3-5. Conclusions on summer habitat se lec tio n  during the day for rad io-collared  coyotes in Banff, 
A lberta, 1991-92,
HABITATS
COYOTE
#
G-TEST
STAT. df prob. PINE
FOREST
SPRUCE
FOREST
OPEN
ASPEN
FOREST
OPEN
SPRUCE
FOREST
DRY
GRASS­
LAND
FIR/
PINE
FOREST
WET
MEADOW
WET
SPRUCE
FOREST URBAN
CAMP­
GROUND
GOLF
COURSE WATER
MALE 253* 11 <0.05 - + + + - -
FEMALE 397* 11 <0.05 — + + + + - -
PACKS 354* 11 <0.05 - + + + + - -
+ Used more than expected based on a v a ila b il ity  
-  Used le s s  than expected based on a v a ila b ility  
* S ign ificance
Table 3-6. Conclusions on summer h ab itat se lec tio n  during a l l  time periods except day for rad io-collared
coyotes in Banff, A berta, 1991-92,
COYOTE
#
G-TEST
STAT. df prob.
HABITATS
PINE
FOREST
SPRUCE
FOREST
OPEN
ASPEN
FOREST
OPEN
SPRUCE
FOREST
DRY
GRASS­
LAND
FIR/
PINE
FOREST
WET
MEADOW
WET
SPRUCE
FOREST URBAN
CAMP­
GROUND
GOLF
COURSE WATER
MALE 78.8* 11 <0.05 - +
FEMALE 103* 11 <0.05 - + ____
PACKS 82.4* 11 <0.05 - +
+ Used more than expected based on availability
- Used less than expected based on availability
* Significance
t"m
Table 3 -7 . G - te s t  s t a t i s t i c  comparing h a b ita t  use between w in ter  and summer fo r  r a d io -c o l la r e d
ANIMAL 02 03 04 05 06 07 08 09 10 11 MALE FEMALE PACKS
POOLED 55.1* 170* 197* 111* 250* 54.6* 173* 243* 51.6* 347* 530* 611* 590*
HETER* 12.0 33.0* 22.4* 32.1* 23.8* 18.9 5.91 26.4* 32.9* 53.9* 54.4* 84.4* 74.6*
TOTAL 67.1* 203* 220* 143* 275* 74.2* 179* 270* 84.5* 401* 584* 696* 665* 1
• H e te r o g en e ity * S ig n if ic a n c e
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Rejection of the null hypothesis within habitats for both 
winter and summer warranted further evaluation of resource 
selectivity. Nonsummed and nonpartitioned G-tests conducted 
for each animal and groups considering each habitat 
separately, indicated significance both winter (Table 3-8) and 
summer (Table 3-9), Bonferroni confidence intervals led to 
conclusions about whether a habitat was used more, in 
proportion to, or less than its availability for both winter 
(Table 3-8) and summer (Table 3-9).
A clear difference can be seen in use of natural habitats 
between seasons. Wet spruce forests were preferred during the 
winter but not in the summer. Conversely, open spruce forest, 
grasslands and to a lesser extent, open aspen forests were 
used preferentially in summer and not in winter. Pine forests 
were under-utilized during both seasons whereas fir/pine 
forests were used less than expected only during the winter.
Generally, coyotes neither preferred nor avoided urban areas 
except during the day in summer. Urban habitats were used in 
direct proportion to availability during all other time 
periods in summer. Campgrounds were not an attraction during 
either season and were somewhat under-utilized during daylight 
hours in summer.
Table 3-8. Conclusions on winter habitat selection for radio-collared coyotes in Banff, Alberta^ 1991-92,
COYOTE
/
G-TEST
STAT. df prob.
HABITAT
PINE
FOREST
SPRUCE
FOREST
OPEN
ASPEN
FOREST
OPEN
SPRUCE
FOREST
DRY
GRASS­
LAND
FIR/
PINE
FOREST
WET
MEADOW
WET
SPRUCE
FOREST URBAN
CAMP­
GROUND
GOLF
COURSE WATER
02 21.3* 7 <0.05 -
03 34.9* 9 <0.05 —
04 99.6* 11 <0.05 — — + +
05 53 .7* 10 <0.05 - -
06 74.9* 8 <0. 05 — + -
07 26.9* 10 <0.05 — -
08 81.8* 9 <0.05 - +
09 77.6* 8 <0.05 + - + -
10 39.2* 8 <0.05 - +
11 109* 8 <0.05 - + + - +
MALE 275* 11 <0.05 - + - +
FEMALE 216* 11 <0. 05 -  • - + +
PACKS 255* 11 <0. 05 - + - +
+ Used more than expected based on availability
- Used less than expected based on availability
* Significance
Table 3-9. Conclusions on summer habitat selection for radio-collared coyotes in Banff, Alberta, 1991-92
COYOTE
#
0-TEST
6TAT. df prob.
HABITATS
PINE
FOREST
SPRUCE
FOREST
OPEN
ASPEN
FOREST
OPEN
SPRUCE
FOREST
DRY
GRASS­
LAND
FIR/
PINE
FOREST
WET
MEADOW
WET
SPRUCE
FOREST URBAN
CAMP­
GROUND
GOLF
COURSE WATER
01 17.5 10 >0.05
02 43.5* 7 <0.05 - + +
03 166* 9 <0.05 - + - -
04 116* 11 <0.05 - +
05 88. 3* 10 <0.05 - + -
06 198* 8 <0.05 - + + - + -
07 45.7* 10 <0.05 - -
08 96.0* 9 <0.05 - + +
09 189* 8 <0.05 - + - -
10 42.6* 8 <0.05 + -
11 287* 8 <0.05 - + + + - -
MALE 307* 11 <0.05 - + + +
FEMALE 476* 11 <0.05 - + + + -
PACKS 407* 11 <0.05 - + + +
+ Used more than expected based on availability
- Used less than expected based on availability
* Significance
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HUMAN ACTIVITY MODEL
Observed and expected values derived from human activity 
maps were analyzed in the same manner as the habitat model. 
Before combining all time periods for each season, tests 
were conducted to check for significance. A G„ test indicated 
no significant difference in relation to human activity 
between dawn and dusk for any of the pooled groups both winter 
and summer (Table 3-10). Hence, dawn and dusk were combined 
and compared with night observations. There were no 
significant differences among groups or seasons (Table 3-11) .
Table 3-10. G-test statistic comparing use in relation to 
human activity of dawn and dusk for radio-collared coyotes in 
Banff, Alberta, 1991-92.
WINTER 
MALE FEMALE PACKS
SUMMER 
MALE FEMALE PACKS
POOLED 9 .29 13 . 3 12 . 1 6 . 96 18 .5* 25 . 1*
HETER* 11 . 5 10 . 7 5 .31 6.29 13 . 7 11 . 8
TOTAL 20 .8* 24 .0* 17.4* 13 .3* 32 .2* 36 .9*
Heterogeneity * Significance
Table 3-11. G-test statistic comparing use in relation to 
human activity of dawn/dusk with night for radio-collared 
coyotes in Banff, Alberta, 1991-92.
WINTER 
MALE FEMALE PACKS
SUMMER 
MALE FEMALE PACKS
POOLED 10 . 8 30.9* 17 . 6* 23 .4* 41 .5* 60 .6*
HETER' 7 .96 2.09 6.33 10 . 1 11.4 6 . 58
TOTAL 18.8* 33 .1* 23 . 9* 33 .5* 52 . 9* 67 .2*
Heterogeneity Significance
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Day observations were then tested against all other time 
periods (Table 3-12). The only resulting significance was for 
females in winter (0^=22.09, df=6, P<0.05).
Table 3-12. G-test statistic comparing use in relation to 
human activity of day with all other time periods for radio- 
collared coyotes in Banff, Alberta, 1991-92.
WINTER 
MALE FEMALE PACKS
SUMMER 
MALE FEMALE PACKS
POOLED 21.5* 11.5 21.6* 81 . 9* 131* 168*
HETER“ 7 . 82 22 . 1* 6 . 99 11 . 8 9 . 90 12 . 6
TOTAL 29 .3* 33 - 6* 28 .6* 93 .8* 141* 181*
Heterogeneity ♦ Significance
Despite significance shown for 1 group during 1 time period 
in winter, the overall trend in the data suggests no 
significance between time periods for either season. The 
ultimate goal was to test between human activity levels for 
each season and with that in mind, all time periods were 
combined. Seasons were not tested against one another due to 
differing availabilities.
Nonsummed and nonpartitioned G-tests considering each human 
activity level separately for all time periods indicated 
significance for 6 of 11 coyotes in winter (Table 3-13) 
and 9 of 11 coyotes in summer (Table 3-14).
Bonferroni confidence intervals were constructed for 
significant individuals and groups determining if use was
Table 3-13. Conclusions on winter human activity selection for radio-collared coyotes in
Banff, Alberta, 1991-92.
COYOTE
§
G-TEST
8TAT. df prob.
HUMAN ACTIVITY LEVELS (humans/month) |
NO HUMAN 
USE 1-10 11-100 101-1000
1001-
10000
10001-
100000
100001-
1000000
02 12.8* 6 <0.05 - +
03 8.74 6 >0.05 n
04 18.6* 6 <0.05 +
05 11.6 6 >0.05
06 20.8* 6 <0.05 + -
07 7.54 6 >0.05
08 34.0* 6 <0.05 - +
09 26.1* 6 <0.05 +
10 10.7 5 >0.05
11 24.0* 6 <0.05 - + I
MALE 16.0* 6 <0.05 - I
FEMALE 12.0 6 >0.05 1
PACKS 23.3* 6 <0.05 - + 1
+ Used more than expected based on availability
- Used less than expected based on availability
* Significance
Table 3-14. Conclusions on summer human activity selection for radio-collared coyotes in
Banff,
COYOTE G-TEST
6TAT. df prob.
HUMAN ACTIVITY LEVELS (human8/month)
NO HUMAN 
USE 1-10 11-100 101-1000
1001-
10000
10001-
100000
100001-
1000000
01 14.5* 5 <0.05 + -
02 16.7* 5 <0.05 —
03 51.3* 5 <0.05 -f -
04 22.9* 6 <0.05 —
05 29.7* 5 <0.05 + - - 1
06 85.9* 6 <0.05 + -
07 8.77 5 >0.05
08 73.7* 5 <0.05 - + +
09 65.5* 6 <0.05 - + -
10 5.81 4 >0.05
11 62.7* 6 <0.05 - - - + +
MALE 79.3* 6 <0.05 - - + 1
FEMALE 132* 6 <0.05 - - - + 1
PACKS 169* 6 <0.05 - - - + 1
+ Used more than expected based on availability
- Used less than expected based on availability
* Significance
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more, in proportion to, or less than its availability for 
winter (Table 3-13) and summer (Table 3-14).
Seasonal differences in resource selection relative to human 
activity levels can be seen. General relationships in winter 
indicated under-utilization where there was no human activity 
and preference for areas with moderate human activity (101- 
10 0 0 humans/month). It should be noted that this was a weak 
relationship however. During the summer, areas of low and 
high human activity were used less than expected where as 1 
area of moderately high activity (10,001-100,000 humans/month) 
was used above availability.
DISCUSSION
Considerable variation in habitat use among individuals is 
more often than not the norm with an adaptable species like 
the coyote. Similarly, selection in response to various 
levels of human activity differ among individuals. Pooling 
data can lead to inferences at the population level (Thomas 
and Taylor 1990), recognizing that individual selection may 
cancel one another o ut. The focus of my study was to 
determine population trends and it is in this context that 
conclusions were drawn.
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Results demonstrated a clear difference in use of natural 
habitats between seasons. This may be due to variations in 
food resources, or social organization between seasons. In 
addition, high mortality rates for adult coyotes may 
precipitate a constant state population instability, thus 
breaking down social organization.
Generally, coyotes neither preferred nor avoided urban areas 
except during the day in summer. It is probable that intense 
human activity during daylight hours during summer was beyond 
tolerable limits for coyotes. Urban habitats were used in 
direct proportion to availability during all other time 
periods in summer. It is clear that coyotes were not 
attracted to urban areas.
Campgrounds were not an attraction during either season and 
were somewhat under-utilized during daylight hours in summer. 
Again, this may be due to intense human activity during the 
day. Most campgrounds were closed during the winter and were 
neither preferred nor avoided by coyotes. Additionally, 
coyotes showed no preference or avoidance of the golf course 
during either season despite enormous differences in human 
activity between summer and winter.
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Coyote distribution relative to human activity levels 
indicated seasonal differences as well. Although there 
appeared to be some attraction to humans, I believe the 
results can be explained in terms of how coyotes used both 
urban and natural habitats. Areas of little or no human 
activity corresponded to expanses of pine forest that were 
used less than expected by coyotes. Habitats preferred by 
coyotes in the summer also were used extensively by humans. 
The same overlapping use was seen in winter. Correlation 
between coyotes using areas of lower human activity in winter 
was a direct result of fewer humans using the area.
Generally, coyotes in the vicinity of Banff used habitats 
available to them irrespective of human activity. The only 
exception to this may be avoidance of intensively used urban 
areas during daylight hours in the summer. With the cover of 
darkness, coyotes still used urban areas only in direct
proportion to availability. If coyotes were either attracted 
or repelled by human activity, one would expect to see large 
seasonal differences in use of campgrounds and the golf course 
depending upon the presence or absence of humans. The fact
that the golf course, campgrounds and urban area were
generally used in direct proportion to what was available
within a coyotes' home range reinforces the idea that coyotes 
are neither attracted nor repelled by humans.
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Studies in suburban Los Angeles (Sbargo 1988) indicated 
coyotes were primarily active at night and their need to 
travel reduced due to a plentiful food supply. Daily movement 
rates from my study were more than twice that reported in Los 
Angeles. Coyotes in Banff travelled equally during all times 
of day and night contrary to most studies (Andelt and Gipson 
1979, Shargo 1988, Atkinson and Shackelton 1991, Holzman et 
al. 1992). This is likely due to coyotes searching for food 
in all habitats other than those most intensely used by 
humans .
Howell (1982), MacCracken (1982) and Shargo (1988) have all 
postulated that artificial human foods were responsible for 
attracting coyotes into urban areas. Carbyn (1989) suggested 
that availability of garbage contributes to the habituation 
process of coyotes to humans. He further pointed out that it 
is possible that boldness toward humans is related to food 
stress and the most serious attacks are predatory in nature. 
Results from my study indicated that coyotes were not 
attracted to urban environments.
Coyotes in the vicinity of Banff are habituated to some 
degree due to frequent interactions with humans although there 
is no evidence the population is conditioned to human food. 
Frequent non-threatening encounters with humans reinforces 
indifferent behaviour. This habituation process is also seen
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in bears (Gilbert 1989) . Geist (1978) suggested that if bears 
learn to ignore people their curiosity will lead them to the 
next behavioral stage being total familiarity, which often 
leads to attack.
Evidence does not suggest the coyote population in the 
vicinity of Banff is predisposed to aggression due to total 
familiarity with humans. Rare cases may set the stage for 
adverse interactions where specific individuals cross the line 
from indifference to total familiarity. This may explain the 
recent coyote attacks in Banff outlined by Carbyn (1989) . I 
regard these cases as isolated incidents that are not 
indicative of the coyote population as a whole.
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APPENDIX 1
HOME RANGES OF RESIDENT RAD10-COLLARED COYOTES
IN BANFF, ALBERTA, 1991-92.
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APPENDIX 2
HABITAT AVAILABILITY MAP FOR COYOTES
IN BANFF, ALBERTA, 1991-92.
(N
Coyote Habitats -
L egend
iDiy pine forest 
[Spruce forest 
g i C p e n  asp e n  forest 
I O pen spruce forest 
Dry g rasslan d s 
^ D o u g la s  fir/pine forest 
jW et m eadow  
jW et spruce & shrub forest 
Urban
Cam pground 
I Golf course 
IW ater
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Modifications to the Ecological Land Classification (E.L.C.) 
of Banff National Park (Holland and Coen 1982) to achieve 12 
coyote habitats.
HABITATS AGGREGATED E.L.C. UNITS
Dry Pine Forest ALl*,ATI,BKl,BK4,BZ2,G Tl,GT2,FRl, 
PPl,PP2,PP3,PRl,PR2,PR3,PR4,PTl, 
PT3,PT5,SB3,SB4
Spruce Forest BK6,BYl,BY2,CVl,SB2
Open Aspen Forest HDl
Open Spruce Forest HD2,HD3
Dry Grassland HD4, P
Douglas Fir Forest NY1,NY3
Wet Meadow VLl
Wet Spruce Forest HCl,VL3,VL4,VL5
Urban
Campgrounds
Golf Course
Water ZZ
* Refer to Holland and Coen (1982) for definition of E.L.C 
codes.
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APPENDIX 3
WINTER AND SUMMER
HUMAN ACTIVITY MAPS FOR COYOTES
IN BANFF, ALBERTA, 1991-92.
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